Ectopic varices are uncommon but potentially life-threatening portosystemic venous collaterals. They are high variable and can occur anywhere across the gastrointestinal tract, except for the pathological sites for portoportal or portosystemic varices. Ectopic varices are responsible for 1% to 5% of all gastrointestinal haemorrhage cases, and their bleeding risk is four times that of oesophageal varices. Patients may present acutely with massive upper or lower gastrointestinal bleeding and consequent shock or chronically with anaemia of unknown origin. First-line diagnostic tests include contrast-enhanced computed tomography, gastrointestinal endoscopy, and angiography. Ectopic varices can be an incidental finding on laparotomy and at autopsy. Mortality can be as high as 40% when associated with severe acute haemorrhage. We report three cases of gastrointestinal haemorrhage secondary to ectopic varices at the site of previous surgery.
INTRODUCTION
Ectopic varices are responsible for 1% to 5% of all cases of gastrointestinal haemorrhage, and their bleeding risk is four times that of oesophageal varices. [1] [2] [3] [4] [5] Mortality can be as high as 40% when associated with an acute massive haemorrhage.
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Ectopic varices can be classified as non-occlusive or occlusive.
1 Non-occlusive varices are secondary to portal hypertension and increased portosystemic pressure. Occlusive varices are secondary to loco-regional factors such as scarring, adhesions, and altered venous anatomy following major surgical intervention or proximal venous thrombosis. Ectopic varices can be caused by portal hypertension, venous occlusion or thrombosis, familial causes or changes to vascular anatomy secondary to post-surgical adhesions and scarring. 3, 9, 14 Ectopic varices can also be caused by a combination of liver disease and loco-regional factors, as in two of our cases. The stimulus to angiogenesis at surgical anastamoses or postsurgical adhesions may cause ectopic varices at such sites in patients with portal hypertension.
Just like variceal collaterals at other anatomic sites (oesophageal or anorectal), ectopic varices are veins with thicker walls and a larger diameter and result in greater wall tension and transmural pressure across the vessel wall. This is one of the major factors associated with the four-time increased risk of haemorrhage in ectopic varices. [15] [16] [17] [18] [19] Haemorrhage from ectopic varices is uncommon. It can be acute and present as fresh peri-rectal or stomal bleeding, melaena, and intra-abdominal haemorrhage. In chronic cases, patients can present with melaena or simply iron deficiency anaemia of unknown origin.
CASE SERIES Patient 1
In April 2015, a 74-year-old woman with non- Transjugular intrahepatic portosystemic shunting (TIPS) was performed to reduce portal pressure. Nonetheless, the patient continued to have multiple episodes of haemorrhage from the ileum. CT and capsule endoscopy confirmed the ileal location of the haemorrhage. Endovascular embolisation of the ectopic varices was performed through the right internal jugular venous access. The gonadal vein was selectively catheterised retrogradely, and the ectopic varices were embolised with sclerosant (sodium tetradecyl sulphate) [ Figure 1 ].
Patient 2
In February 2015, a 54-year-old man underwent a Whipple's resection for obstructive jaundice secondary to pancreatic head carcinoma. At the 6-month followup, CT showed recurrence in the pancreatic bed causing stenosis of the proximal portal vein. Standard 
Patient 3
In December 2016, a 51-year-old woman presented with repeated episodes of bleeding from the left lower quadrant stoma. She had undergone an anterior resection for colorectal cancer with left lower quadrant end colostomy 18 months earlier. She was known to have alcoholic liver disease with portal hypertension. CT did not show any active arterial bleeding. Superior mesenteric angiography in the venous phase showed ectopic varices related to the left lower quadrant stoma (Figure 3 ).
The portal venous system was accessed via the TIPS, and the inferior mesenteric vein was retrogradely catheterised. A coaxial catheter was inserted and manoeuvred into the stomal varices, and the ectopic varices were embolised with sclerosant (1.5 ml of sodium tetradecyl sulphate). The varices were completely obliterated with no contrast filling of systemic veins (Figure 3 ).
DISCUSSION
Portal hypertension secondary to liver cirrhosis causes increased pressure within the portal circulation. This can cause portosystemic varices in usual (gastrooesophageal, caput medusa, anorectal) and ectopic locations. If the shunts are large enough they can compete with the portal venous flow itself and reduce flow in the splanchnic venous circulation with potential thrombosis. Conversely, portal vein thrombosis as a primary pathology can lead to ectopic portoportal and In many patients, the venous outflow alteration and obstruction secondary to surgical intervention is the most likely loco-regional factor attributed to dilated venous channels bypassing the site of local scarring and adhesions. This process can be independent of portal hypertension or can be secondary to surgery as part of portal hypertension management. One example is surgical resection and anastomosis for ulcerative colitis associated with primary sclerosing cholangitis. Such patients can develop colonic, ileal, jejunal, or parastomal varices depending on the type of surgical procedure. 15 Similarly, jejunal varices can be secondary to portal vein resection or stenosis secondary to pancreatoduodenectomy and radiotherapy.
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Investigation
Contrast-enhanced CT has revolutionised the diagnosis, identification, planning, and management of variceal haemorrhage. With the advent of the 64-slice CT scanner, even actively bleeding, unstable patients can be readily imaged in a single breath hold. Contrastenhanced CT in arterial and portovenous phases allows detection of minute-degree of blood loss as little as 0.5 ml/sec. 20, 21 The software allows desired slice thickness from the raw volume data and reconstruction into coronal and sagittal planes and provides accurate anatomical detail for interventional, endoscopic, or surgical planning. CT is useful in the diagnosis of underlying pathology. It can effectively spot liver cirrhosis, secondary signs of portal hypertension or loco-regional surgical causes. One particular advantage of CT over all other modalities is detection of extra luminal varices, in particular at unusual locations such as the site of surgical adhesions, parastomal, surgical anastomoses, or mesentery.
Capsule endoscopy, endoscopy, and endoscopic ultrasonography are effective for diagnosing luminal varices or identifying the site of intraluminal haemorrhage. Capsule endoscopy is useful in detection of obscure luminal varices in patients with liver cirrhosis. 22 Endoscopy should be the first-line investigation tool in patients with known liver cirrhosis. Nonetheless, the usefulness of these modalities is limited in cases of ectopic, extra-luminal venous collaterals.
Upper and lower gastrointestinal endoscopy and contrast-enhanced CT are the mainstay of diagnostic tests in the acute setting. In more stable and chronic presentations, other diagnostic options such as capsule endoscopy and red cell nuclear scanning, contrastenhanced magnetic resonance imaging, and laparoscopy can also be used. Laparotomy is rarely used as a primary investigative method.
The methods and modalities used in diagnosis vary, depending on the type and location of varices and the manner of presentation (acute or chronic), the variety of diagnostic modalities at hand, and the resources available to provide interventional radiology and endoscopy services.
Treatment
Management of haemorrhage from ectopic varices requires a high index of clinical suspicion, the correct diagnostic tests, and a multidisciplinary team of interventional radiologists, endoscopists, and surgeons. CT, angiography, and endoscopy can accurately locate the varices and help classify them as luminal or extraluminal. In acute, life-threatening luminal haemorrhage or intra-peritoneal bleeding, priority goes to immediate resuscitation that includes intravenous access, intravenous colloids and blood products, and immediate transfer of the patient to a specialist centre.
After haemodynamic stabilisation, secondary medical management with vasoactive drugs (octreotide and vasopressin) injected intravenously or endoscopically for accessible varices (i.e. gastroduodenal or rectal) is recommended. 23, 24 Nonetheless, locoregional endoscopic injection of vasoactive medication may not be feasible in ectopic variceal haemorrhage secondary to postsurgical scarring due to their difficult or extra-luminal position.
Endoscopy (Sclerosant and Band Ligation)
Endoscopy enables immediate treatment of the accessible luminal varices with sclerotherapy or band ligation. [25] [26] [27] Use of sclerosant in large rectal varices is equivocal and the combined use of band ligation and local injection has been reported. [25] [26] [27] [28] Various sclerosing and thrombotic agents including cyanoacrylate glue, thrombin, and argon laser have been reported to effectively control haemorrhage. [29] [30] [31] [32] Transjugular Intrahepatic Portosystemic Shunting TIPS should be the first-line management of nonocclusive varices secondary to portal hypertension.
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Creation of a shunt between the portal and hepatic vein can reduce the porto-systemic pressure gradient. In two of our patients, TIPS was performed to reduce the portosytemic gradient. In the third patient, shunting of the stenosed portal vein was required to reduce portal venous pressure and filling of portoportal collaterals. TIPS has been reported to effectively control ectopic varices. 33, 34 Nonetheless, concurrent or subsequent selective embolisation of the bleeding varices may be needed in cases of unsatisfactory control of bleeding by TIPS alone or as a bridge to liver transplant. TIPS is a complex procedure and its risks include failure and liver damage causing active bleeding. Even with successful intervention, patients are at risk of hepatic encephalopathy. Thus, patient selection, pre-procedure antibiotics, rehydration, and anaesthetic support are imperative.
Embolisation
Interventional radiology techniques enable steerable microcatheters, wires, and detachable coils to access difficult, peripheral areas of the circulation. Various embolic materials like sodium tetradecyl sulphate, gel foam, alcohol, and cyanoacrylate can be used, depending on the size of vessel and speed of blood flow. The immediate success in control of haemorrhage with coil embolisation has been reported to be up to 94%. 35, 36 Previously, the endpoint of embolisation was occlusion of the proximal feeding vein from the portal venous side (the high pressure gradient component). With technological advancements, super-selective embolisation at or near the site of active extravasation can be carried out. Endovascular embolisation can be performed in conjunction with TIPS or other endoscopic treatments to achieve satisfactory outcome. In two of our patients, initial TIPS failed to completely stop bleeding and subsequent selective ectopic variceal embolisation was performed. This supports the theory that bleeding in ectopic varices secondary to postsurgical scarring is a result of a combination of local anatomic features and portal hypertension. [1] [2] [3] In one patient, the varices were selectively catheterised using a transjugular approach through the existing TIPS into the portal circulation. In another patient, the varices were accessed via the systemic side of the portosystemic shunt.
Percutaneous coil embolisation can be very challenging in patients with portal venous thrombosis or occlusion. In a retrospective case series of 14 patients (12 of them had previous abdominal surgery) who underwent percutaneous coil embolisation for ectopic varices, re-bleeding occurred within the first 72 hours in two patients and after 23 days to 27 months in nine patients. 37, 38 
Medical Treatment
The role of β-blockers in the primary and secondary prophylaxis of bleeding from gastro-oesophageal varices is well established. Nonetheless, the use of β-blockers or nitrates in the long-term management of patients with ectopic varices is not.
Surgical Treatment
Surgery is the last resort if endoscopic modalities or interventional embolisation in combination with TIPS fail to control bleeding. Surgical options include laparoscopic procedures, selective devascularisation techniques, or open exploration depending upon the site of varices. 
Balloon-occluded Retrograde Transvenous Embolisation
This technique is extremely demanding due to the highly variable venous anatomy and requires thorough knowledge of gastric variceal anatomy. A transfemoral or transjugular approach can be used. In the transjugular approach, a balloon occlusion, coaxial catheter system is manoeuvred into the gastrorenal shunt and gastric varix. After occlusion balloon venography, sclerosant is injected to obliterate the gastric varix.
CONCLUSION
Patients who present with acute gastrointestinal haemorrhage should be investigated with endoscopy and CT to identify the source of bleeding. The importance of effective resuscitation with fluids, colloids, blood products, and vasoactive drugs cannot be overstated. Endoscopy is the therapeutic modality of choice for luminal varices in patients with known liver cirrhosis and portal hypertension. In ectopic varices secondary to post-surgical scarring (which are extra-luminal), interventional radiological techniques such as TIPS and selective embolisation of the bleeding varices are appropriate. Both can be performed individually or combined concurrently or consecutively depending on the underlying pathology and anatomy.
